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(54) Diaphragm valve 

(57) A diaphragm valve can property mount a pe- 
ripheral portion of a diaphragm over the entire periphery 
and certainly establish a seal between the peripheral 
edge portion on a surface side of the diaphragm and a 
diaphragm mounting seat for preventing leakage of a 
liquid. The diaphragm valve includes an annular base 
(27) provided to project from a seat surface of said 
mounting seat (12) for a predetermined height and con- 
nected with a bracket mounting flange (16) on the side 
of said valve operating portion by bolts (1 7) and a dia- 
phragm retaining portion (30) formed integrally with said 
flange (1 6) for compressing the peripheral edge portion 
of said diaphragm with a constant pressure so that said 
flange (16) and said base (27) are connected by said 
bolts (17) in the condition where said diaphragm (14) is 
compressed onto said base (12) with said constant 
pressure by said diaphragm retaining portion (30). 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a diaphragm 
valve to be used for opening and closing a flow path of 
a fluid piping, such as various liquid piping in food in- 
dustry, pharmaceutical industry and so forth. 

Description of the Related Art 

[0002] Fig. 8 shows the conventional diaphragm 
valve. The diaphragm valve is constructed by fixing a 
peripheral edge portion on a surface side of a diaph ragm 
4 arranged in opposition to a valve seat 3 which is ar- 
ranged within a valve body 1 , on an annular diaphragm 
mounting seat 2 provided on a side wall portion 1a of 
the valve body, for opening and closing a flow path by 
moving the surface side of the diaphragm 4 toward and 
away from the valve seat 3 by driving in forward and 
reverse direction an actuation shaft of a valve operating 
portion 5 connected to a central position on a back sur- 
face side of the diaphragm 4. The valve operating por- 
tion 5 is formed with an air cylinder. A piston rod of the 
air cylinder serves as the actuation shaft. The air cylin- 
der is mounted on the valve body 1 via a bracket 8. 
[0003] As shown in Fig. 8, in the conventional dia- 
phragm valve, the peripheral edge portion of the dia- 
phragm 4 is fixed to the diaphragm mounting seat 2 by 
clamping the peripheral edge portion of the diaphragm 
between the diaphragm mounting seat 2 and a bracket 
mounting flange 6 of the valve operating portion 5 and 
by tightening four bolts 7 through the flange 6, the pe- 
ripheral portion of the diaphragm 4 and the mounting 
seat 2. If tightening force of the bolts 7 is small, a force 
depressing the peripheral portion of the diaphragm onto 
the mounting seat lacks to cause leakage of a liquid. If 
the tightening force of the bolts 7 is too large, a force for 
depressing the peripheral edge of the diaphragm locally 
becomes large in the portion around the bolts 7 to form 
gaps between the diaphragm 4 and the mounting seat 
2 between adjacent bolts 7 to cause leakage of the liq- 
uid. Therefore, adjustment of tightening force is difficult. 
Furthermore, there is personal error in tightening oper- 
ation to cause significant difficulty in property fixing the 
peripheral portion of the diaphragm 4 onto the dia- 
phragm mounting seat 2. 

[0004] On the other hand, as shown in Fig. 9, the di- 
aphragm 4 is consisted of a surface side membrane 4a 
of about 1 mm thick made of fluorine contained resin 
having superior chemical resistance, high water resist- 
ance and surface slip characteristics, such as Teflon 
(polytetrafluoroethylene: Registered Trademark of Du 
Pont), and a back surface side membrane 4b stacked 
on the backside surface, made of rubber and backing 
up the surface side membrane 4a. The rubber back sur- 



face side membrane 4b causes little thermal expansion 
and thermal shrinking in response to temperature vari- 
ation. On the other hand, the surface side membrane 
4a of fluorine contained resin, such as Teflon has a prop- 
5 erty to expand up to a certain temperature and to cause 
shrinking at higher temperature. Therefore, sufficient 
shrinking margin W is provided for a peripheral edge 
portion of the surface side membrane 4a to be mounted 
on the mounting seat 2 of the valve body 1 . 
10 [0005] That is, as shown in Fig. 1 0, on the surface side 
peripheral edge portion of the surface side membrane 
4a, an annular ridge 9 is formed along the peripheral 
edge portion for enhancing sealing effect with the dia- 
phragm mounting seat 2 and the valve seat 3, Also, a 

15 linear ridge 10 extending in diametrical direction of the 
annular ridge 9 for the valve seat, is provided. A gap 
between the annular ridge 9 for establishing a seal be- 
tween the diaphragm 4 and the diaphragm mounting 
seat 2 and an inner end edge of the diaphragm mounting 

20 seat 2 is the shrinking margin W. Thus, as can be ap- 
preciated from Fig. 7, if the shrinking margin W is wide, 
a gap S formed between the surface, liquid contacting 
surface of the surface side membrane 4a and the seat 
surface of the diaphragm mounting seat 2 becomes 

25 deep to increase tendency of penetration and trapping 
of the liquid therein to cause difficulty of washing. When 
the liquid is a food, such as milk, it becomes quite in- 
sanitary. It should be noted that, in Fig. 8, 4c is a bolt 
insertion holes provided at four corners of the dia- 

30 phragm 4. 

SUMMARY OF THE INVENTION 

[0006] The present invention has been worked out in 
35 view of the problems set forth above. It is an object of 
the present invention to provide a diaphragm valve 
which can property mount a peripheral portion of a dia- 
phragm overthe entire periphery and certainly establish 
a seal between the peripheral portion on a surface side 
40 of the diaphragm and a diaphragm mounting seat for 
preventing leakage of a liquid. 

[0007] Another object of the present invention to pro- 
vide a diaphragm valve which can minimize a shrinking 
margin provided on a surface side membrane of the di- 

45 aphragm, and whereby can make a gap formed be- 
tween a liquid contacting surface of the surface side 
membrane and a seat surface of the diaphragm mount- 
ing seat to facilitate washing of the gap. 
[0008] According to the first aspect of the present in- 

50 vention, a diaphragm valve fixing a peripheral edge por- 
tion on a surface side of a diaphragm arranged in oppo- 
sition to a valve seat 

within a valve body, on an annular diaphragm mounting 
seat provided in a predetermined portion of the valve 
55 body and driving an actuation shaft of a valve operating 
portion connected to a central portion on back surface 
side of the diaphragm back and forth in an axial direction 
to abutting and releasing the surface side of diaphragm 
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with respect to the valve seat for opening and closing a 
flow passage, comprising: 

an annular base provided to project from a seat sur- 
face of the mounting seat for a predetermined s 
height and connected with a bracket mounting 
flange on the side of the valve operating portion by 
bolts; and 

a diaphragm retaining portion formed integrally with 
the flange for compressing the peripheral edge por- 10 
tion of the diaphragm with a constant pressure so 
that the flange and the base are connected by the 
bolts in the condition where the diaphragm is com- 
pressed onto the base with the constant pressure 
by the diaphragm retaining portion. 15 

[0009] According to the second aspect of the present 
invention, a diaphragm valve fixing a peripheral edge 
portion on a surface side of a diaphragm arranged in 
opposition to a valve seat within a valve body, on an an- 20 
nular diaphragm mounting seat provided in a predeter- 
mined portion of the valve body and driving an actuation 
shaft of a valve operating portion connected to a central 
portion on back surface side of the diaphragm back and 
forth in an axial direction to abutting and releasing the 25 
surface side of diaphragm with respect to the valve seat 
for opening and closing a flow passage, comprising: 

the diaphragm being consisted of a surface side 
membrane of fluorine contained resin and a back 30 
surface side membrane of rubber laminated on 
back surface of the surface side membrane; 
the surface side membrane 14a having an annular 
ridge portion extending along a peripheral edge por- 
tion and an annular projection extending circumfer- 35 
entially at the inner side of the annular ridge portion; 
and 

the diaphragm mounting seat having an annular 
projection on inside of the peripheral edge thereof 
and an annular groove extending along outer pe- 40 
riphery of the annular projection for engaging with 
the annular ridge portion for abutting the annular 
projection onto the annular projection of the dia- 
phragm mounting seat. 

45 

[0010] According to a third aspect of the present in- 
vention, a diaphragm valve fixing a peripheral edge por- 
tion on a surface side of a diaphragm arranged in oppo- 
sition to a valve seat within a valve body, on an annular 
diaphragm mounting seat provided in a predetermined so 
portion of the valve body and driving an actuation shaft 
of a valve operating portion connected to a central por- 
tion on back surface side of the diaphragm back and 
forth in an axial direction to abutting and releasing the 
surface side of diaphragm with respect to the valve seat 55 
for opening and closing a flow passage, comprising: 

the diaphragm being consisted of a surface side 
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membrane of fluorine contained resin and a back 
surface side membrane of rubber laminated on 
back surface of the surface side membrane; 
the surface side membrane 14a having an annular 
ridge portion extending along a peripheral edge por- 
tion and an annular projection extending circumfer- 
entially at the inner side of the annular ridge portion; 
and 

the diaphragm mounting seat having an annular 
projection on inside of the peripheral edge thereof; 
an annular base provided to project from a seat sur- 
face of the mounting seat for a predetermined 
height and connected with a bracket mounting 
flange on the side of the valve operating portion by 
bolts; 

an annular groove extending along outer periphery 
of the annular projection for engaging with the an- 
nular ridge portion for abutting the annular projec- 
tion onto the annular projection of the diaphragm 
mounting seat; and 

a diaphragm retaining portion formed integrally with 
the flange for compressing the peripheral edge por- 
tion of the back surface side membrane and the sur- 
face side membrane of the diaphragm with a con- 
stant pressure so that the flange and the base are 
connected by the bolts in the condition where the 
diaphragm is compressed onto the base with the 
constant pressure by the diaphragm retaining por- 
tion. 

[0011] In the preferred construction, a retaining sur- 
face of the diaphragm retaining portion is located at a 
position projecting from an abutting surface of the brack- 
et mounting flange abutting onto the annular base for a 
predetermined length. The diaphragm may be showed 
into circular shape. The valve operating portion may be 
formed with a cylinder connected to a bracket mounted 
on the side of the valve body, a piston rod of the cylinder 
forms the actuation shaft. 

[001 2] It is also preferred that the valve operating por- 
tion (45) comprises a threaded shaft (38) threadingly en- 
gaged with the bracket (1 8) mounted on the side of the 
valve body (11) and a handle (39) operated for driving 
the threaded shaft (38) for rotation, and the threaded 
shaft (38) serves as the actuation shaft. 
[0013] According to the fourth aspect of the present 
invention, a diaphragm valve fixing a peripheral edge 
portion on a surface side of a diaphragm arranged in 
opposition to a valve seat within a valve body and driving 
an actuation shaft of a valve operating portion connect- 
ed to a central portion on back surface side of the dia- 
phragm back and forth in an axial direction to abutting 
and releasing the surface side of diaphragm with re- 
spect to the valve seat for opening and closing a flow 
passage, comprising: 

a sensor body including a sealed casing formed 
with an infiltration membrane in a part, which permits a 
liquid to pass from outside to inside of the sealed casing 
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and does not permit the liquid to pass from inside to out- 
side of the sealed casing, a strong electrolyte filled in 
the sealed casing, a pair of electrodes arranged within 
the sealed casing in opposition with each other, the sen- 
sor body being provided 'at a position where the infiltra- 
tion membrane contacts with the liquid leaking to a back- 
side of the diaphragm, and a detection circuit for detect- 
ing a conductive state between the electrodes within the 
sealed casing. 

[001 4] Preferably, the diaphragm may be consisted of 
a surface side membrane of fluorine contained resin and 
a back surface side membrane of rubber laminated on 
back surface of the surface side membrane, and a leak- 
age announcing conduit is provided in the back surface 
side membrane. 

[001 5] Other objects will become more clear from the 
discussion given hereinafter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] The present invention will be understood more 
fully from the detailed description given hereinafter with 
reference to the accompanying drawings of the pre- 
ferred embodiment of the present invention, which, how- 
ever, should not be taken to be limitative to the present 
invention, but are for explanation and understanding on- 

[0017] In the drawings: 

Fig. 1 is a longitudinally half sectioned front eleva- 
tion of the preferred embodiment of a diaphragm 
valve according to the present invention; 
Fig. 2 is a bottom view of the diaphragm valve of 
Hg. 1; ' 

Fig. 3A is a front elevation of the diaphragm; 
Fig. 3B is a section taken along line X - X of Fig. 3A; 
Fig. 4 is an enlarged partial section of the dia- 
phragm valve shown in Fig. 1 ; 
Fig. 5 is a longitudinally half sectioned front eleva- 
tion of a diaphragm valve having a manually oper- 
able valve operating portion; 
Fig. 6 is a half sectioned front elevation of another 
embodiment of a diaphragm valve with a leakage 
detection sensor according to the present invention ; 
Fig. 7 is an enlarged partial section of the dia- 
phragm valve shown in Fig. 6; 
Fig. 8 is an enlarged partially sectioned front eleva- 
tion of the conventional diaphragm valve; 
Fig. 9 is an enlarged partial view of the conventional . 
diaphragm valve shown in Fig. 8; and so 
Fig. 10 is a front elevation of the conventional dia- 
phragm valve. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

55 

[0018] Fig. 1 is a longitudinally half sectioned front el- 
evation of the preferred embodiment of the diaphragm 
valve according to the present invention, and Fig. 2 is a 



bottom view thereof. In Figs. 1 and 2, the reference nu- 
merals 1 1 denotes a cylindrical valve body. At a central 
portion in the longitudinal direction of the valve body 1 1 , 
an inwardly projecting dam portion 23 serving as a valve 
5 seat 13 is provided. The reference numeral 12 denotes 
a diaphragm mounting seat for mounting a peripheral 
edge portion on a surface side of a diaphragm 14. The 
diaphragm mounting seat 12 is formed on a side wall 
portion 11a of the valve body 11. On the inside of the 
10 diaphragm mounting seat 12, valve openings 21a and 
22a communicated with inlet and outlet pipe portions 21 
and 22 formed on opposite sides across the dam portion 
23. 

[0019] The diaphragm 14 is consisted of a surface 
*5 side membrane 14a formed of fluorine contained resin 
and a back surface side membrane 1 4b formed of rub- 
ber stacked on a back surface side of the surface side 
membrane 1 4a. Both membranes 1 4a and 1 4b are con- 
nected by a connecting shaft 24 mounted in the central 
portion thereof. As shown in Fig. 3, the surface side 
membrane 14a is formed into a disc shaped configura- 
tion of about 1 mm thick of Teflon as fluorine contained 
resin. On the peripheral edge portion of the surface, an 
annular ridge portion of quadrangular cross section is 
projected. Adjacent the inner periphery of the annular 
ridge portion 25, an annular projection 19 is projected. 
Also, a linear projection 20 diametrically connecting the 
annular projection 19 is projected. The back surface 
side membrane 1 4b is formed of a synthetic resin strong 
against temperature variation, into a disc shaped con- 
figuration with about 4 mm thick and a slightly greater 
diameter than that of the surface side membrane 14a. 
On the back surface of the back surface side membrane 
14b, a metallic retainer 26 is arranged. The retainer 26, 
the back surface side membrane 14b and the surface 
side membrane 14a are integrally connected via the 
connecting shaft 24 so as not to cause relative angular 
displacement with respect to each other. 
[0020] As shown in Figs. 1 and 4, on the outer periph- 
ery side of the diaphragm mounting seat 12, an annular 
base 27 connected with a bracket mounting flange 16 
on the side of a operating portion 15 by means bolts is 
projected at a predetermined height. On the other hand, 
adjacent the inner periphery of the annular base 27, an 
annular projection 28 is projected upwardly to define an 
annular groove 29 adjacent the outer periphery thereof 
in cooperation with the annular base 27. In this case, a 
seat surface of the diaphragm mounting surface 12 is 
substantially the upper surface of the annular projection 
28. 

[0021] On the other hand, on the bracket mounting 
flange 16, an annular diaphragm retaining portion 30 is 
projected from the inner peripheral portion thereof. A re- 
taining surface 30a at the lower end of the diaphragm 
retaining portion 30 is projected downwardly from an 
abutting surface 16a of the bracket mounting flange 16 
for a length a, as shown in Fig. 4. By forming an annular 
body by projecting the diaphragm retaining portion 30 
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from the abutting surface 1 6a of the flange 1 6, the pe- 
ripheral portion of the diaphragm 14 can be effectively 
compressed. The projecting length a of the diaphragm 
retaining portion 30 is set in a length to compress the 
peripheral portion of the diaphragm 14 to firmly fitting 
the annular projection 1 9 onto the annular projection 28 
with a constant pressure in the condition where the pe- 
ripheral portion of the diaphragm 14 having a predeter- 
mined thickness is engaged with the diaphragm mount- 
ing seat 12 as shown. In setting the projecting length a 
of the diaphragm retaining portion 30, a projecting 
height of the annular projection 28 from the diaphragm 
mounting seat 12, a thickness of the diaphragm 14 and 
a elastic module of the diaphragm 14 are taken into ac- 
count. 

[0022] An engaging groove 32 is formed in the dia- 
phragm retaining portion 30 for receiving an anti-rotation 
pin 31 projected from a retainer 26. the anti-rotation pin 
31 serves not only for preventing the diaphragm 1 4 from 
rotating but also as positioning means for properly po- 
sitioning the linear projection 20 projecting from the sur- 
face of the surface side membrane 1 4a on the valve seat 
13. On the other hand, in the bracket mounting flange 
1 6 and the annular base 27 on the side of the valve body 
11 , bolt holes 16a and 27a are formed at four portions, 
respectively. The diaphragm retaining portion 30 may 
be provided in a form detachable from the bracket 
mounting flange 1 6. 

[0023] As shown in Fig. 1 , the valve operating portion 
1 5 is formed with an air cylinder connected to a bracket 
1 8 formed with the flange 1 6 at the lower end. The cyl- 
inder 1 5 is constructed with a cylinder body 33, a piston 
34 and a piston rod 35 reciprocating in axial direction 
integrally with the piston 34. The piston rod 35 serves 
as the actuation shaft of the diaphragm valve. The lower 
end piston rod (actuation shaft) 35 is connected to the 
retainer 26 so that the diaphragm 14 is forms to vary 
mode between a valve closing mode where the dia- 
phragm 14 is in contact with the valve seat 13 as shown 
by the solid line of Fig. 1 and a valve opening mode 
where the diaphragm 14 is placed away from the valve 
seat 13 as shown by phantom line in Fig. 1 by reciprocal 
motion of the piston rod 35 in the axial direction. As 
shown in Fig. 1 , a part of the bracket 18 forms a lower 
end wall portion 33a of the cylinder body 33. In Fig. 1, 
the reference numeral 36 denotes a coil spring normally 
biasing the piston toward valve closing side. 
[0024] Next, discussion will be given for a method for 
mounting and securing the diaphragm 14 onto the dia- 
phragm mounting seat 1 2 of the valve body 1 1 . At first, 
in the condition where the bracket 1 8 is removed from 
the valve body 11 , the diaphragm 14 is fitted onto the 
diaphragm mounting seat 12 surrounded the outer pe- 
riphery by the annular base 27 to engage the annular 
ridge portion 25 into the groove 29 formed along the out- 
er side of the annular projection 28 on the side of the 
mounting seat 12, to abut the annular projection 1 9 onto 
the annular projection 28 of the mounting seat 12, and 



to abut the linear projection 20 onto the valve seat 13. 
From this condition, with mounting the flange 1 6 of the 
bracket 1 8 on the annular base 27, the lower end portion 
of the diaphragm retaining portion 30 is pushed into an 

5 annular groove 37 formed on the back surface side of 
the back surface side membrane 14b. Then, bolt 17 is 
threaded into the threaded hole 16a of the flange 16 
from the threaded hole 27a of the annular base 27 to 
connect the flange 1 6 with the annular base 27 by bolts. 

10 [0025] Thus, by fastening the flange 16 onto the an- 
nular base 27 by four bolts 1 7, the diaphragm retaining 
portion 30 compresses the peripheral portion of the di- 
aphragm 1 4 over the entire periphery to depress the an- 
nular projection 19 of the surface side membrane 14a 

15 onto the annular projection 28 of the diaphragm mount- 
ing seat 1 2, and whereby to establish complete seal be- 
tween the surface side membrane 14a and the annular 
projection 28 of the mounting seat 12. At this time, a 
pressure applied to the peripheral portion of the dia- 

20 phragm 1 4 by the diaphragm retaining portion 30 is con- 
stant as set by the projecting height of the annular pro- 
jection 19 from the diaphragm mounting seat 12, the 
thickness of the diaphragm 14 and the elastic modules 
of the diaphragm 14. Therefore, what is required is to 

25 tighten the bolts 1 7 to fasten the flange 1 6 onto the an- 
nular base 27. Accordingly, over-tightening or lack of 
tightening of the bolts 17 will never be caused. Also, ir- 
respective of the person who tighten the bolt, no per- 
sonal error in the tightening operation will be caused to 

30 certainly fix the peripheral edge portion of the diaphragm 
portion 14 over the entire periphery of the diaphragm 
seat 12 to assure prevention of liquid leakage. 
[0026] On the other hand, with the mounting structure 
of the diaphragm 14 set forth above, the surface side 

35 membrane 14a of the diaphragm has the annular ridge 
portion 25 projected along the peripheral edge portion 
and the annular projection 19 extending circumferential- 
ly at inner side of the annular ridge portion 25. The an- 
nular ridge portion 25 on the surface side membrane 

40 14a is engaged with the annular groove 29 formed on 
the outer circumference of the annular projection 28 to 
abut the annular projection 1 9 of the surface side mem- 
brane 14a onto the annular projection 28 of the dia- 
phragm mounting seat 12. Therefore, even if the surface 

45 side membrane 14a formed of fluorine contained resin, 
such as Teflon or the like, causes shrinking by the high 
temperature liquid flowing through the flow path, the an- 
nular ridge portion 24 of the surface side membrane 1 4a 
restricts the annular groove 29 formed on the outer cir- 

50 cumference of the mounting seat 28 to restrict shrinking 
of the surface side membrane 14a. Accordingly, as 
shown in Fig. 4, the annular projection 1 9 of the surface 
membrane 14a can be arranged in the vicinity of the in- 
ner peripheral edge of the diaphragm mounting seat 1 2 

55 as close as possible. Thus, a shrinking margin w as a 
gap between the annular projection 19 of the surface 
side membrane 14a and the mounting seat 12 can be 
set as narrow as possible. 
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[0027] Since the shrinking margin w is quite narrow 
as possible, a gap may not be formed between the sur- 
face of the surface side membrane 14a and the dia- 
phragm mounting seat. Even when the gap is formed, 
the gap is shallow to easily accumulate a liquid to facil- 
itate cleaning and is quite sanitary. On the other hand, 
since the peripheral edge portion of the diaphragm 14 
is not bolted by providing the bolt holes as in the prior 
art in order to mounting and fixing the diaphragm 1 4 on 
the diaphragm mounting seat 12, the diaphragm 14 can 
be formed into circular shape and whereby to permit 
saving of the material. 

[0028] Fig. 5 shows a diaphragm valve having a man- 
ually operable valve operating portion 45. In the con- 
struction of the valve operating portion 45, like compo- 
nents to those of the diaphragm valve shown in Figs. 1 
to 4 will be identified by like reference numerals and re- 
dundant discussion for such common component will be 
omitted in order to keep the disclosure simple enough 
to facilitate clear understanding of the present invention. 
The valve operating portion 45 is constructed with a cy- 
lindrical threaded portion 18a at the upper end portion 
of the bracket 1 8 mounted on the side of the valve body 
1 1 , a threaded shaft 38 to meshing engagement with the 
cylindrical threaded portion 18a and a handle to be op- 
erated manually for rotating the threaded shaft 38. The 
threaded shaft 38 serves as the actuation shaft. Accord- 
ingly, by rotating the threaded shaft by manually gripping 
the hand, the threaded shaft is shifted back and forth in 
axial direction to vary the mode of the diaphragm be- 
tween the valve closing mode abutting onto the valve 
seat 1 3 and the valve opening mode released away from 
the valve seat 13. 

[0029] With the preferred embodiment of the dia- 
phragm valve according to the present invention set 
forth above, by tightening the bolts to fasten the bracket 
mounting flange onto the annular base of the valve body, 
the diaphragm retaining portion uniformly compresses 
the entire circumference of the peripheral edge portion 
of the diaphragm to press the peripheral edge portion 
onto the diaphragm mounting seat. Thus, a complete 
seal can be established between the peripheral edge 
portion on the surface side of the diaphragm and the 
diaphragm mounting seat. At this time, the pressure to 
be exerted on the peripheral edge portion of the dia- 
phragm through the diaphragm retaining portion can be 
a constant pressure preliminarily set in consideration of 
the projecting height of the annular projection from the 
diaphragm mounting seat, the thickness of the dia- 
phragm and the elastic modules of the diaphragm. 
Therefore, it is only required to fasten the flange onto 
the annular base by tightening the bolts so as not to 
cause over tightening or lack of tightening, and not to 
cause personal error in tightening operation. Thus, the 
peripheral edge portion of the diaphragm can be prop- 
erly fixed on the diaphragm mounting seat over the en- 
tire circumference to certainly prevent liquid leakage. 
[0030] On the other hand, with the diaphragm valve 



according to the present invention, since the diaphragm 
is provided with the annular ridge portion extending 
along the peripheral edge portion and the annular pro- 
jection extending circumferentially at the inner side of 
5 the annular ridge portion, and the diaphragm mounting 
seat is provided with the annular projection. In the an- 
nular groove defined on the outer circumference of the 
annular projection, the annular projection of the dia- 
phragm is engaged to abut the annular ridge portion of 
'0 the diaphragm onto the annular projection of the dia- 
phragm mounting seat. Therefore, even if the surface 
side membrane 14a formed of fluorine contained resin, 
such as Teflon or the like, causes shrinking by the high 
temperature liquid flowing through the flow path, the an- 
'5 nular ridge portion of the surface side membrane re- 
stricts the annular groove formed on the outer circum- 
ference of the mounting seat to restrict shrinking of the 
surface side membrane. Accordingly, the annular pro- 
jection of the surface membrane can be arranged in the 
20 vicinity of the inner peripheral edge of the diaphragm 
mounting seat as close as possible. Thus, a shrinking 
margin as a gap between the annular projection of the 
surface side membrane 14a and the mounting seat can 
be set as narrow as possible. Since the shrinking margin 
25 is quite narrow as possible, a gap may not be formed 
between the surface of the surface side membrane 1 4a 
and the diaphragm mounting seat. Even when the gap 
is formed, the gap is shallow to easily accumulate a liq- 
uid to facilitate cleaning and is quite sanitary. 
30 [0031] On the other hand, as shown in the embodi- 
ment of the present invention, the retaining surface of 
the diaphragm retaining portion can effectively com- 
press the peripheral edge portion of the diaphragm 
since the diaphragm retaining portion is placed at the 
35 position projected for a predetermined length from the 
abutting surface of the bracket mounting flange abutting 
onto the annular base. 

[0032] Furthermore, as shown in the embodiment of 
the present invention, since the diaphragm can be 

40 formed into circular shape material to form the dia- 
phragm can be reduced to achieve material saving. 
[0033] Furthermore, as shown in the embodiment of 
the present invention, when the valve operating portion 
is formed with the cylinder connected with the bracket 

^5 mounted on the side of the valve body, driving of the 
actuation shaft back and force in axial direction can be 
done automatically. Also, when the valve operating por- 
tion is formed with the threaded shaft threadingly en- 
gaged with the bracket mounted on the side of the valve 

50 body side, and the handle rotatingly operating the 
threaded shaft, back and forth driving of the actuation 
shaft in the axial direction can be simply and easily op- 
erated manually. 

[0034] Figs. 6 and 7 show another embodiment of the 
55 diaphragm valve according to the present invention, in 
which a liquid leakage detection sensor is provided in 
the diaphragm valve. Namely, in the conventional dia- 
phragm valve, the diaphragm forming the valve body is 



NSDOCID: <EP 11 38989 A2 



11 



EP1 138 989 A2 



12 



mounted at a position opposing to the valve seat in the 
valve body in a manner isolating the surface side con- 
tacting with the liquid and the back surface side. By back 
and forth driving of the actuation shaft connected to the 
central portion on the back surface side in axial direc- 
tion, the surface side of the diaphragm moved toward 
and away from the valve seat to open and close the flow 
passage. Thus, in such diaphragm valve, the diaphragm 
may seal the surface side and the back surface side hav- 
ing the actuation mechanism with the fastening portion 
of the peripheral edge portion to constantly contact the 
liquid only with the surface side. Also, valve operation 
can be performed only by deformation of the diaphragm 
so as not to require any sliding contact portion, such as 
a valve shaft portion of various other valves, which eas- 
ily cause leakage of the liquid. Thus, for high sealing 
ability in the valve portion, it is particularly useful for the 
field of food industry, pharmaceutical industry and so 
forth which requires high reliability in safety and sanitary. 
[0035] In the meanwhile, when breakage is caused in 
the diaphragm of the diaphragm valve employed in a 
manufacturing line of the liquid, namely, in a pure water 
line or the like, it becomes necessary to have a function 
for detecting the breakage in order to avoid continuous 
production of defective liquid. Conventionally, it has 
been employed a method to regularly exchange the di- 
aphragm at earlier timing before occurrence of break- 
age of the diaphragm, to be not economical to dispose 
the diaphragm of the condition usefully for sufficiently 
long period by early exchange. 

[0036] On the other hand, as the conventional leak- 
age detection sensor provided in the diaphragm valve, 
it have been known a sensor, in which a conductive rub- 
ber layer is provided in the diaphragm for electrically de- 
tecting liquid leakage. In case of the pure water line in 
the pharmaceutical industry, or the like, because of quite 
low conductivity of the pure water, liquid leakage cannot 
be detected accurately and thus is poorly practical. 
[0037] The embodiment shown in Figs. 6 and 7, in 
view of the problem set forth above, even in the case of 
the liquid having quite low conductivity, such as the pure 
water, it becomes possible to provide the liquid leakage 
detection sensor of the diaphragm which can be certain 
detect liquid leakage. 

[0038] Discussion will be given for the diaphragm with 
the liquid leakage sensor with reference to Figs. 6 and 
7. In the following discussion, like components to those 
of the former embodiment diaphragm valve will be iden- 
tified by like reference numerals and redundant discus- 
sion for such common component will be omitted in or- 
der to keep the disclosure simple enough to facilitate 
clear understanding of the present invention. It should 
be noted that, in the following discussion, the construc- 
tion unique in the shown embodiment will be discussed 
primarily. As shown in Figs. 6 and 7, the liquid leakage 
sensor assembly includes a sensor body 50 inserted 
within an opening portion 60 provided at a predeter- 
mined position in the bracket 1 8, and a detection circuit 



51 formed by leading outside of the bracket 1 8 from the 
sensor body 50. Also, in the back surface side mem- 
brane 4b serving as the back-up membrane of the dia- 
phragm, a leakage announcing conduit 10 is formed. 

s [0039] As shown in Fig. 7, the sensor body 50 is con- 
structed with a sealed casing 54 formed with a box- 
shaped casing body 52 opening in one side surface, an 
infiltration membrane 53 arranged in the opening sur- 
face side of the casing body 52, a strong electrolyte filled 

10 in the sealed casing 54, and a pair of electrodes a and 
b respectively serving as anode and cathode arranged 
in opposition. The infiltration membrane 53 is a mem- 
brane arranged inn the opening surface side of he cas- 
ing body 52 so as to permit penetration of liquid from 

15 outside of the sealed casing 54 into the inside but block 
leakage of the liquid within the casing 54 to the outside. 
[0040] The strong electrolyte to be filled within the 
sealed casing 54 of the sensor body 50 may be NaCI 
(sodium chloride to be used as a salt or the like) in the 

20 preferred embodiment. However, other material, such 
as NaOH (caustic soda, sodium hydroxide and the like) 
may also be used. As shown in Fig. 4, the detection cir- 
cuit 51 is an electric circuit including the electrodes a 
and b arranged within the sealed casing 54, a power 

25 source 55 which is formed with a battery, an ammeter 
56 and a lamp 57. 

[0041] Upon mounting of the sensor body 50 onto the 
opening portion 60 of the bracket 18, the casing body 

52 is mounted and fixed via a sealing member 58 in the 
30 condition where the infiltration membrane 53 is located 

at a position contacting with the liquid leaking to he back 
surface side of the diaphragm 14. 
[0042] In the liquid leakage detection sensor con- 
structed as set forth above, assuming that the shown 

35 diaphragm valve is disposed within the pure water line, 
if the surface side membrane 1 4a causes breakage, the 
water (pure water) leaking to the back surface side 
through he broken portion of the surface of the surface 
side membrane 14a penetrates into a gap between the 

40 back surface of the surface side membrane 14a and the 
surface of the back surface side membrane 14b. Then, 
the leaking liquid flows into the inside of the bracket 18, 
namely, into the space portion S on the back surface 
side of the leakage announcing conduit 59 of the back 

45 surface side membrane 14b to be accumulated therein, 
through the leakage announcing conduit 59. The leaked 
water accumulated in the space portion S passes 
through the infiltration membrane 53 arranged in the 
sealed casing 54 of the sensor body 50 and then is 

so mixed with NaCI within the sealed casing 54. Once the 
leaking water is admixed with NaCI, NaCI is dissociated 
into Na ion (+) and CI ion (-), namely electro lytically dis- 
sociated, for high dielectric constant of the water. Fur- 
thermore, since NaCI is strong electrolyte, it is complete- 

55 |y dissociated in the water (no molecule which is not dis- 
sociated will be remained). 

[0043] When electrolytic dissociation of NaCI is 
caused in the leaked water penetrated into the sealed 
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casing 54 of the sensor body 50, as set forth above, di- 
electric constant of the water is increased to establish 
conductive state between the electrodes a and b. Con- 
ductive state between the electrodes a and b can be de- 
tected by turning ON of the lamp 57. Also, a degree of 
conduction can be seen from an indication of the am- 
meter 56. Accordingly, occurrence of breakage of the 
surface side membrane 1 4a of the diaphragm 1 4 can be 
detected by the liquid leakage detection sensor. 
[0044] With the diaphragm valve with the liquid leak- 
age detection sensor, even in case of the liquid having 
quite low conductivity, such as pure water, leakage from 
the surface side membrane 1 4a can be certainly detect- 
ed. On the other hand, the diaphragm 14 is consisted of 
the thin surface side membrane 14a of fluorine con- 
tained resin and the thick back-up membrane 1 4b of rub- 
ber stacked on the back surface side. By providing the 
liquid leakage announcing conduit 59 in the back-up 
membrane 14b, the water leaking through the broken 
portion of the surface side membrane 14a immediately 
flows out to the back surface side of the diaphragm 14 
through the liquid leakage announcing conduit 59 to 
contact with the sensor body 50. Therefore, breakage 
of the surface side membrane 14a can be detected 
quickly. 

[0045] While discussion has been given for detection 
of leakage of pure water in the pure water line, the liquid 
leakage sensor can detect not only the pure water but 
also leakage of liquids other than pure water. 
[0046] With the diaphragm valve of the shown embod- 
iment, upon breakage of the diaphragm, the liquid leak- 
ing out the backside surface is admixed with the strong 
electrolyte within the casing through the infiltration 
membrane of the sensor body to cause electrolytic dis- 
sociation of the strong electrolyte to increase electric 
conductivity of the liquid to detect conductive state of 
between the electrodes within the casing to detect 
breakage of the diaphragm. Accordingly, the diaphragm 
can be used for extended period throughout its life. Par- 
ticularly, with the liquid leakage sensor, even in case of 
the liquid having low conductivity, such as pure water, 
leakage of the liquid due to breakage of the surface side 
membrane can be certainly detected. 
[0047] Furthermore, with the shown embodiment, 
since the diaphragm is formed with the thin surface side 
membrane of fluorine contained resin and the thick 
back-up membrane of rubber stacked on the back sur- 
face side, and by providing the liquid leakage announc- 
ing conduit in the back-up membrane, breakage of the 
surface side membrane can be detected quickly. 
[0048] Although the present invention has been illus- 
trated and described with respect to exemplary embod- 
iments thereof, it should be understood by those skilled 
in the art that the foregoing and various changes, emis- 
sion and additions may be made therein and thereto, 
without departing from the spirit and scope of the 
present invention. Therefore, the present invention 
should not be understood as limited to the specific em- 



bodiment set out above but to include all possible em- 
bodiments which can be embodied within a scope en- 
compassed and equivalent thereof with respect to the 
feature set out in the appended claims. 



Claims 

1 . A diaphragm valve fixing a peripheral edge portion 
on a surface side of a diaphragm (14) arranged in 
opposition to a valve seat (13) within a valve body 
(11), on an annular diaphragm mounting seat (12) 
provided in a predetermined portion of said valve 
body (11) and driving an actuation shaft (34, 45) of 
a valve operating portion (15) connected to a central 
portion on back surface side of said diaphragm back 
and forth in an axial direction to abutting and releas- 
ing the surface side of diaphragm (14) with respect 
to said valve seat (1 3) for opening and closing a flow 
passage, comprising: 

an annular base (27) provided to project from 
a seat surface of said mounting seat (12) for a 
predetermined height and connected with a 
bracket mounting flange (1 6) on the side of said 
valve operating portion by bolts (17); and 
a diaphragm retaining portion (30) formed inte- 
grally with said flange (1 6) for compressing the 
peripheral edge portion of said diaphragm with 
a constant pressure so that said flange (1 6) and 
said base (27) are connected by said bolts (1 7) 
in the condition where said diaphragm (14) is 
compressed onto said base (12) with said con- 
stant pressure by said diaphragm retaining por- 
tion (30). 

2. A diaphragm valve fixing a peripheral edge portion 
on a surface side of a diaphragm (14) arranged in 
opposition to a valve seat (13) within a valve body 
(11), on an annular diaphragm mounting seat (12) 
provided in a predetermined portion of said valve 
body (11) and driving an actuation shaft (34, 45) of 
a valve operating portion (15) connected to a central 
portion on back surface side of said diaphragm back 
and forth in an axial direction to abutting and releas- 
ing the surface side of diaphragm (14) with respect 
to said valve seat (1 3) for opening and closing a flow 
passage, comprising: 

said diaphragm (14) being consisted of a sur- 
face side membrane (1 4a) of fluorine contained 
resin and a back surface side membrane (14b) 
of rubber laminated on back surface of said sur- 
face side membrane (14a); 
said surface side membrane 14a having an an- 
nular ridge portion (25) extending along a pe- 
ripheral edge portion and an annular projection 
(19) extending circumferentially at the inner 
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side of said annular ridge portion (25); and 
said diaphragm mounting seat (12) having an 
annular projection (28) on inside of the periph- 
eral edge thereof and an annular groove (29) 
extending along outer periphery of said annular s 
projection (28) for engaging with said annular 
ridge portion (25) for abutting said annular pro- 
jection (1 9) onto said annular projection (28) of 
said diaphragm mounting seat (12). 

10 

3. A diaphragm valve fixing a peripheral edge portion 
on a surface side of a diaphragm (14) arranged in 
opposition to a valve seat (13) within a valve body 
(11), on an annular diaphragm mounting seat (12) 
provided in a predetermined portion of said valve 15 
body (11 ) and driving an actuation shaft (34, 45) of 
a valve operating portion (1 5) connected to a central 
portion on back surface side of said diaphragm back 
and forth in an axial direction to abutting and releas- 
ing the surface side of diaphragm (1 4) with respect 20 
to said valve seat (1 3) for opening and closing a flow 
passage, comprising: 

said diaphragm (14) being consisted of a sur- 
face side membrane (1 4a) of fluorine contained 25 
resin and a back surface side membrane (14b) 
of rubber laminated on back surface of said sur- 
face side membrane (14a); 
said surface side membrane 1 4a having an an- 
nular ridge portion (25) extending along a pe- 30 
ripheral edge portion and an annular projection 
(19) extending circumferentially at the inner 
side of said annular ridge portion (25); and 
said diaphragm mounting seat (12) having an 
annular projection (28) on inside of the periph- 35 
eral edge thereof; 

an annular base (27) provided to project from 
a seat surface of said mounting seat (12) for a 
predetermined height and connected with a 
bracket mounting flange (1 6) on the side of said 40 
valve operating portion by bolts (1 7); 
an annular groove (29) extending along outer 
periphery of said annular projection (28) for en- 
gaging with said annular ridge portion (25) for 
abutting said annular projection (19) onto said 45 
annular projection (28) of said diaphragm 
mounting seat (12); and 
a diaphragm retaining portion (30) formed inte- 
grally with said flange (1 6) for compressing the 
peripheral edge portion of said back surface 50 
side membrane (14b) and said surface side 
membrane (14a) of said diaphragm with a con- 
stant pressure so that said flange (1 6) and said 
base (27) are connected by said bolts (17) in 
the condition where said diaphragm (14) is 55 
compressed onto said base (12) with said con- 
stant pressure by said diaphragm retaining por- 
tion (30). 



4. A diaphragm valve as set forth in claim 1 , wherein 
a retaining surface (30a) of said diaphragm retain- 
ing portion (30) is located at a position projecting 
from an abutting surface of said bracket mounting 
flange (1 6) abutting onto said annular base (27) for 
a predetermined length. 

5. A diaphragm valve as set forth in claim 1 , wherein 
said diaphragm (14) is showed into circular shape. 

6. A diaphragm valve as set forth in claim 1 , wherein 
said valve operating portion (15) is formed with a 
cylinderconnected to a bracket (1 8) mounted on the 
side of said valve body (1 1 ), a piston rod (35) of said 
cylinder forms said actuation shaft. 

7. A diaphragm valve as set forth in claim 1 , wherein 
said valve operating portion (45) comprises a 
threaded shaft (38) threadingly engaged with said 
bracket (1 8) mounted on the side of said valve body 
(11) and a handle (39) operated for driving said 
threaded shaft (38) for rotation, and said threaded 
shaft (38) serves as said actuation shaft. 

8. A diaphragm valve fixing a peripheral edge portion 
on a surface side of a diaphragm (14) arranged in 
opposition to a valve seat (13) within a valve body 
(11) and driving an actuation shaft (35) of a valve 
operating portion 15 connected to a central portion 
on back surface side of said diaphragm back and 
forth in an axial direction to abutting and releasing 
the surface side of diaphragm (14) with respect to 
said valve seat (13) for opening and closing a flow 
passage, comprising: 

a sensor body (50) including a sealed casing 
(54) formed with an infiltration membrane (53) in a 
part, which permits a liquid to pass from outside to 
inside of said sealed casing and does not permit the 
liquid to pass from inside to outside of said sealed 
casing (54), a strong electrolyte filled in said sealed 
casing, a pair of electrodes (a, b) arranged within 
said sealed casing in opposition with each other, 
said sensor body being provided at a position where 
said infiltration membrane (53) contacts with the liq- 
uid leaking to a backside of said diaphragm (14), 
and a detection circuit (2) for detecting a conductive 
state between said electrodes (a, b) within said 
sealed casing (54). 

9. A diaphragm valve as set forth in claim 1 , wherein 
said valve fixing a peripheral edge portion on a sur- 
face side of a diaphragm (14) arranged in opposi- 
tion to a valve seat (1 3) within a valve body (11 ) and 
driving an actuation shaft (35) of a valve operating 
portion 15 connected to a central portion on back 
surface side of said diaphragm back and forth in an 
axial direction to abutting and releasing the surface 
side of diaphragm (14) with respect to said valve 
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seat (13) for opening and closing a flow passage, 
comprising: 

a sensor body (50) including a sealed casing 
(54) formed with an infiltration membrane (53) in a 
part, which permits a liquid to pass from outside to 5 
inside of said sealed casing and does not permit the 
liquid to pass from inside to outside of said sealed 
casing (54), a strong electrolyte filled in said sealed 
casing, a pair of electrodes (a, b) arranged within 
said sealed casing in opposition with each other, 10 
said sensor body being provided at a position where 
said infiltration membrane (53) contacts with the liq- 
uid leaking to a backside of said diaphragm (14), 
and a detection circuit (2) for detecting a conductive 
state between said electrodes (a, b) within said 15 
sealed casing (54). 

10. A diaphragm valve as set forth in claim 8 or 9, 
wherein said diaphragm is consisted of a surface 
side membrane (14a) of fluorine contained resin 20 
and a back surface side membrane (14b) of rubber 
laminated on back surface of said surface side 
membrane (14a), and a leakage announcing con- 
duit (59) is provided in said back surface side mem- 
brane (14b). 25 
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flange (1 6) for compressing the peripheral edge portion 
of said diaphragm with a constant pressure so that said 
flange (16) and said base (27) are connected by said 
bolts (17) in the condition where said diaphragm (14) is 
compressed onto said base (12) with said constant 
pressure by said diaphragm retaining portion (30). 



FIG.1 




Printed by Jouve, 75001 PARIS (FR) 



BNSDOCID: <EP 1138989A3J > 



EP 1 138 989 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 01 10 4405 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnLCI.7) 



X 

A 

X 
A 

Y 
A 

Y 
A 



FR 2 373 734 A (KLEIN SCHANZLIN & BECKER 
AG) 7 July 1978 (1978-07-07) 

* page 1, line 40 - page 3, line 10; 
figure * 

DE 31 23 028 A (WALDENMAIER J E H) 

5 January 1983 (1983-01-05) 

* page 14, line 16 - line 27 * 

* page 16, line 4 - page 17, line 13; 
figures 1-4 * 

US 4 901 751 A (STORY CARL E ET AL) 
20 February 1990 (1990-02-20) 

* column 3, line 57 - column 4, line 32; 
figures * 

FR 2 740 873 A (B0ULET D AURIA STANISLAS) 
9 May 1997 (1997-05-09) 

* page 3, line 1 - page 4, line 30; figure 
1 * 

FR 2 287 633 A (MUGUET FERNAND) 
7 May 1976 (1976-05-07) 

* page 6, line 14 - line 22; figure * 

US 2 988 322 A (HARRY ANDERSON JOHN) 
13 June 1961 (1961-06-13) 

* figure 1 * 

PATENT ABSTRACTS OF JAPAN 

vol . 1998, no. 11, 

30 September 1998 (1998-09-30) 

6 JP 10 169802 A (SMC CORP), 
26 June 1998 (1998-06-26) 

* abstract; figure * 



1,4-7 
9 

1,5,7 
2,3 

8,10 
1,9 

8,10 
1,9 

1,4,5,7 
1,4,5,7 
1-6 



F16K7/12 
F16K31/122 
G01M3/18 
G01M3/04 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.7) 



F16K 

G01M 



The present search report has been drawn up for all claims 



Placs of search 

THE HAGUE 



Date of completion ol the search 

20 March 2003 



Examiner 

Lanel, F-B 



o 

2 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant If combined wilh another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the Invention 
E : earlier patent document, but pu bushed on. or 

after the fifing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



NSDOCID: <EP 1 1 38S89A3_i_> 



EP1 138 989 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 01 10 4405 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with Indication, where appropriate, 
ol relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lntCt.7) 



EP 0 882 921 A (FURON CO) 

9 December 1998 (1998-12-09) 

* column 6, line 56 - column 7, line 11; 

figures 2,5 * 



1,8,9 



TECHNICAL FIELDS 
SEARCHED flrtt.CI.7) 



The present search report has been drawn up for all claims 



Plaoo ol search 

THE HAGUE 



Date of completion ol the search 

20 March 2003 



Lanel, F-B 



s 
s 



2 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevanl tt taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : eartler patent document, but published on. or 

after ihe filing date 
D : document cited In the application 
L : document cited for other reasons 

& : member ol the same patent tamlty, corresponding 
document 



BNSDOCID: <EP 11 38989 A3 I > 



EP 1 138 989 A3 



European Patent Application Number 

Office 

EP 01 10 4405 



CLAIMS INCURRING FEES 



The present European patent application comprised at the time of filing more than ten claims. 

I I Only part of the claims have been paid within the prescribed time limit. The present European search 
1 — 1 report has been drawn up for the first ten claims and for those claims for which claims fees have 
been paid, namely claim(s): 



I I No claims fees have been paid within the prescribed time limit. The present European search report has 
I — I been drawn up for the first ten claims. 



LACK OF UNITY OF INVENTION 



The Search Division considers that the present European patent application does not comply with the 
requirements of unity of invention and relates to several inventions or groups of inventions, namely: 



see sheet B 



□ All further search fees have been paid within the fixed time limit The present European search report ha< 
been drawn up for all claims. ^ 

□ As all searchable claims could be searched without effort justifying an additional fee, the Search Division 
did not invite payment of any additional fee. 

I | Only part of the further search fees have been paid within the fixed time limit. The present European 
■ — search report has been drawn up for those parts ol the European patent application which relate to the 
inventions in respect of which search fees have been paid, namely claims* 



I I None of the further search fees have been paid within the fixed time limit. The present European search 

r r e £° n 1" *2 wn , u P for those 1 of tne European patent application which relate to the invention 
first mentioned in the claims, namely claims: 



EP 1 138 989 A3 



European Patent 
Office 



LACK OF UNITY OF INVENTION 
SHEET B 



EP 01 10 4405 



Application Number 



The Search Division considers that the present European patent application does not comply with the 
requirements ot unity of invention and relates to several inventions or groups of inventions, namely: 

1. Claims: 1-7 

Characteristics related to a diaphragm of a diaphragm valve. 

2. Claims: 8,1+9,10 

Diaphragm valve with a leakage sensor. 



5 



BNSDOC1D: <EP 1 1 38989A3_I_> 



( 



EP 1 138 989 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 01 10 4405 



This annex lists the patent family members re la ting to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable lor these particulars which are merely given for the purpose of information. 

20-03-2003 





Patent document 




Publication 






Patent tamlly 


Publication 




died in search report 




date 






member(s) 


date 


FR 


7XTKTK& 


A 

n 


07-07—1 Q7A 
\Jt u / iy/o 


BE 


861572 


Al 


*3i no i 070 










BR 


7708117 


A 


9C_ft7 n Q7Q 










CH 


624456 


A5 


31-07-1981 










ES 


464810 


Al 


01-09-1978 










FR 


2373734 


Al 


07-07-1978 










IT 


1087895 


B 


04-06-1985 










LU 


78635 


Al 


20-04-1978 










NL 


7712240 


A 


09-06-1978 










SE 


7713537 


A 


07-05-1978 


0E 


3123028 


A 


05-01-1983 


DE 


3123028 


Al 


05-01-1983 


IK 


AQOI 7C1 
**yu 1 / Dl 


A 

n 


on no i Qon 


AT 


1 "J7C70 


1 


15-05-1996 










DE 


69026824 


Dl 


•jo— uD-iyyo 










DE 


69026824 


T2 


OK— 1 0_1 QQfi 

us— ic~ iyyo 










EP 


0477304 


Al 


01-04-1992 










JP 


2552957 


B2 


13-11-1996 










JP 


5500414^ 


T 


28-01-1993 










KR 


9601999 


Bl 


09-02-1996 










WO 


9015977 


Al 


27-12-1990 


FR 


2740873 


A 


09-05-1997 


FR 


2740873 


Al 


09-05-1997 


FR 


2287633 


A 


07-05-1976 


FR 


2287633 


Al 


07-05-1976 


US 


2988322 


A 


13-06-1961 


NONE 








JP 


10169802 


A 


26-06-1998 


NONE 








EP 


0882921 


A 


09-12-1998 


US 


6000416 


A 


14-12-1999 










EP 


0882921 


A2 


09-12-1998 










JP 


11051218 


A 


26-02-1999 



2 

i 

o 

u. 

Q 

uj For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



BNSDOCID: <EP 1138989A3 I > 



c 



( 



o 



